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tha u the ae\Md by whicl! • arriffd at Ute atudy et 
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'nl• qunUoa ~ reem.ca.1 retd.due 1• one wld.ch hu CCIIII 
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1U;Ttm7 OF LIT.-JU.TU'Rf; 011 TQXICJTT. 
Campbell A FUllff (8) by aeane o~ the andri.ch a.u:..I 
tound tb• 1. Le D. (llecliaa lethel deN) .C uid lad arsenate 
ttll' tM teurtll 1ut&r ailk ona to 'be o.ot 118•/P. They a.1 .. 
tound th• U. L. D. tor awffftl ether compeulll&la '\e be a• · 
toll s I oopper cyaaide o.04 -,,./pa., Sodiu• nuoallioate 
0.00, Da.r.luD tlued.llcate o.13, Polan111111 nuold.U.cate Oel4• 
Cryollt.• 0.1a, Baau lad arn•'t• o.t, A.lwd,. nea'l• 0.9. 
TM wort ~ ha LNalr• (15) • U.. tod.crlt7 of ..U 
lad ar ... u to, the Japu1•• Metl.• •- U.t Ute ll. L. D. 
tor U.. dlk• ·.,. a...U 1te __. to ..U...w the le&a'I -.1 ant 
., thU ...,.... ... ....., t• kll1 Qe Neil•· 1M .... 
fli&ts' .t wJdela S.. alMN\ J.O ..... tile NlAnl1ate4 la.Ill .... 
s.. -tllenfore• o.oot 1111• Yu La•••• 1...s 1t t• ._ o.oon.,.. 
TM .... Hight ~ the •• 1, ~ "411111 JIOUl 1ana 
.la about 0.01 IIS• &lid u tM -. L. o. la o.ot -.,./,ia. u tor 
t...U. llllJIU dlbWIII, the J.e&n amomwt 11Ne--.ry te 
klll 1-·• o.OOOOOM p. Tlda t~ ahould ,relJa1'11 IMI lw 
__.. suoeptOUltJ t• anenie deoN&NII •1~ t>t• In-
tra• apet>.a.nu. 
1'Sle tut tbat a kale lead anaat. -.7 M enl.7 1/10 
u "1d.• u MU 1 ... ..-..-te u .r - 1at. ... et. i. ....... 
kalo compoaate llafl lag hell ta.a to M __. 1- etteot,1ft 
U.. ad.4 18114 ..-....:t• u4 haYe IMtea clnppe4 troa cfllllllerdal 
.... 
~ ... - (20) r••tlJ r....t Ute a,ssu 
lethal dose ot ac14 lead araeate tor potat.o beetle 
( l~eptinotana deoetaliMata Say) lam.• to l>-e 0.30 mg. per 
vaa. o~ abcNt three tlao9 that tor the ail.tvorm. 
Bulger (4) -natea that Campbell a1 .. ha• __. unpul,Ueh .. 
reeul t • ieh ind 1oa t• that th• media.a let.h&l doM ol aolcl 
lead araemto tor -the adult d1tteretrt1al graeahoppe!" ( elsnopua 
cl1tterent1alia) way be tera tS...e er more a.a great ae that tor 
the d.lnonl. 
u.. ...... allll Haaa (19) (lt32) t.n ... Use aaly wort 
ncontect ao faTt ~ftl th• \uioity el Y&rious "OllJ)OUnde 
te IJ"Snhoppen. ~ ...... , .. Md1ea l.u.1 .... (Jl. Le D.) 
ot annifta odd• u G.M al1llpaa per .... et.., ~ 
the L L. D. •a aN eppndilalelJ -,.1 aal •.u.-ttd te lie 
abed 0.11 ••/flh Tb• -. L. D. ~er ..U lead anenat.e l• 
3.0 ./,,._ aat tor rowa ... ,....tably a.o ./ga. For 
....,twl ptrielle 1- than 91 hGllr-89 • ano..U.• areeaate ... 
more tale Mk ffllllJ>Olmaa. 
CallpMl.1 am Lutw (9) llJ a re.4J.oJlurtiw lmHoator MtW 
found i at. 1-.t II per eent et a DM_..ie lethal d ~ 
wl'llda Ute gal ol • 
tdl.tnnt •wtas l'I• w vlftl JMri..•• Ad4 i-, aneaau ... 
fOlllld to 1te IIU8h ..... eolule t.bu --.lo 10&4 .,....,. 'ldthla 
ti- gut. 
~ alN 41 ........ U.t ahut 119.lt et tile .... ef 
_,_ 
lood vaa voided during the eec·oad hour. Th• rate ot trt'&Ota-
at1oa ot lead thn 4-reaeed gre.4uallJ al1d at tl,e en4 ot 5 
hours 80 per o•at ot tu lea4 bid ,._eel out et the inr•ot~ 
At tbe end or 24 hour• 91.6 ~ eeat ot tlte 4"8 ot lead hl4 
be~ •oided by the 1.neeot. only 1.4 per o.nt remeinSstg 111 ihe 
lam hen 1\ was VIUlh-1. Thia deet1 not neceaS&.ril7 ll'Mkm 
t t 97. ~ pe- atmt ot ~he close ot aoid lee.cl araenate wae 
ftd4ed in 24 hew-a l>MauM &n.t. -.7 hn• Mell YOiaed ..,.. 
• len npldl.y tMa 1-4 t.u.wtag tiled• tAdU• of ,-I 
ot tb• uU lead areoal• ill ~ll• pt. 
lin.NIIIUl (1,) tOIDlll th• leUal , ... ot lM4 ar ... ,. te 
• (.0005) cn- tw ~ ..W.r 1...-... of apple .,,... 
ll.....S.- a ~ (n) (1·tu) ..u..d• u.. 1- 1. 
bJr Ui• ~ tw UtrN •t r•IIA•t •• ,,... .u., 
•• ,s.n~ ..... OupN!U.,....UNIUIW .... ., 
o.u a1lllgrua pw gftll ., NIily "'-'"• .,.,. dne plaoftpldd• 
ll b 0.52 ./p. tor ae.lcl leu arfllllllt.e tra 2 to ,t 
.. -1 ... 
lndoo l Ceok (lf) t 0.offJ ld.l.JJ.gN.a ot ..-talll• 
IIIPll .. 111--1. .,0 ae tlie takl d...p f r tull7 O'P,11~ eUtweru. TlleJ 
•ho sta'te that u U&lJ-•1• et 59 , ~. et 
·-.iMHI ... •t• t.)ir .. dnpa f/1 tti. ~. Pfl 0.0029 
lll111cna of a.r'9..U per 1ana Sadteatiag t to per __. 
., th• aMNlll1cs .... hid ~- flll.4e4 la tile rec .. ltefw• the 
1-- died. The pol•• UN 1a tld.e oan • uU led 
..-...ate. 
... 
TOXIC E'fl"SGTS OI ABD!ALS 
Fana a.rdaals, eapedally oat1.l•• are atvartell l>y tu 
brackiah PNt t.aat• et araaie eeluticma, a.oou,Uag to 
Bena ( 2). H• repona that. la 1908 IIIIUlJ c t tle· ...,.. 
ucidemally pouoned bl the a.t~eavt• to extG"llillat• the 
locust with eodlum arsenit .. 
S inM araealo h ntraotiv• to &l\J•l•, Ulej-, ee.eil7 
-we a tat.al. 4 ... ,,._ tnatel pllud,• or troll pe1Na Ila.it 
... -- ti 
Bl.-Jth (3) •-'~ Ute 8'am1anl ..U.lml. 4o• ~ ......S.. 
(Aea03) tor adult h-.•• at. It• S lld.l.lJ.gNaaf ......... 
, 0.13 graa1 tor a MrM tu ,.ager ....... 1- 1.9 
...... 1 tor a •• II ....-1 --1 fv a 4eg ta t4 M aSllS8 •• 
.,, , .. et eau. eaa an ... ., U.•111' •Uac 
p&Nthatbu-tu•11p~f'r .. u..Mt.1-a. .... i1i 
~~ ... lllllrldM (M) ai.. t.1d.at tllat p1-la u not 
a \ -ao anmd.e tna ~lie ..U t,e palNa •l•J •• 
Beaever, r~ ....... •a (ll) illnnl&&'lioaa tat.he ... 1ur Ng1 
•t lori,bftet. JJwe lllOlra anealo clepoalte4 pt.nu-re 
_...... t.o IMt a gna-t ....ae M •edwJ.. Ha t a.r...t.o 
• p&ea ad hay Sa -----~ l'NII O.ol te 0.1 
lldl.ligrul ot arNll1 ..U per INII et 4r, lllllllle• Cat-ti.. 
••••••&lid_... t11H111 .,_ 
the thour:nd•• .w ... 1ag all the -,ap\olla el uNd.• ....... 
be M clenlepet ia ~ VM.~ ud Ulen 8el I 1 
... 
ae doubt 'that areenic mi.a t he ea.use of cl th. Hartiu and 
haJ.rl (15) anal.Jaed the aJd.al• te4 on the graae am hay 
oonta.1Jdng anenlo and found it ia all paria ot t.~ an1•1• 
U aaue .. 
Seddon A Raasa7 (%3) DMAt enonl. tffte of tee4ing sheep 
and f ound tbe tollawing fatal doeee1 •odium areenite 14 
srainat Parle g;reea 1'1 gralu• arNJWI MU 1, gra1na. Lea4 
•---'• wu f...t to lte 4.n.alhlJ 1 ... tad.a t..haa tM a-. 
•-.,omdee A MMp giYU SO gn.1u 4led • 'Ute t•elnh 4&J 
wldl• uotll• cl•• 120 pa1u 11-. ... 
111192& lU:l.o •~ tM nJ.atlye tod.dt7 ol eertala 
---1~ lueotleUN 1a U.. ~eUw.l.ag wnaw1 Be 
........ ~aread__.pi ... et•..._.i.t• ....... 
wt.1- PIIPWt --'• tile 1..t 1-J •H111 lt wiUt tlle pet.-
wldell t .. - it wrtll • tll. Re ........ Ute 
.. ~.,... 1-.t ..... aal ..i...iat• UMt ... tlll ~i 
4ut wu distrillut.414 ffeal.y • 'Ule 1-.t tntrrae .. 
CampNll I ftlaw <•> ~-~ .. OIi t.h1a IMtll.Gd la den.• 
• 11Atnaa wldela U.., ura Ule 111Ud1r.Leta tNt. • la thla IN1.iftOCI 
• .Uona 4-epodt ot tu lueotio!M la U. t_.. et a due\ 1a 
p1u • ttd.a dNular pho .. ot ~ .i.at. 
A aahioh •• then pNp!U"9t tr.. _. 4iat ill ~ 
fl llowiag ___,,, A pohellecl 1.-.t 41at -.. tnasfffl"ed l,J 
t.....,_ w a el. . s1aN pla~e. TM r,•D ...-tMe el • 
•1111-la:r unpoleoned disk •• ood«I bf a ewl •a hair brwia 
with a film ot com at&Nh put•, llad,e fr•eh n ory day. ~1th 
l'oreep-s the di ,.. graal)49d by a Tei.a oa the O'Lh• eur.taoe 
and re.fully lG11er •pea th• poJ.HIMld cliet. The two Uata 
ware thEm preaed togeth.- ~ a con Uma ccmpleiing tlle 
~ich. An edge o-f MOh eaaclvloh waa iatNlrted Wo a eplit 
halt eork stopper so Ula\ it woul4 IHt he14 tina ia a poelti• 
ad.'taltl• tw a at.nw .... to hed • lt. A t111114wlcJl la 1~• 
een wu Uiaa plaa .. ill eae Petri "1* d.U • a11t1ron1. 
IallTWaal 4oea.pe ...,.. ft.ri.t a~ will ~ tekfag the 
-..hr.ioltff r.om t.M lanu after ti.., l..t •'kll 1/1 to l/1 
d •• ~ ' ... \MIi HUd k OGll1N'I. .. llJ ca1nl.atbla the 
-- ... _ .. " th d.1mrN. 
numau•- a Bau (lt) '"1_. a IU'the4 I• 4......S.. the 
~a.oit7 ~ Yl1ri nNlaac~·• 111 po!N11 •!:ta tor sra-
Th• ~1- or· IIIIINII do-au ~ the ted.o 
-----• -io Ute ~ wu ..... l.1.1.tlllled by all 1ng 
th te ..u qam1u .. ~ • 111.l't tNa a tared 
• t e cli end the gr&a,elleltDIMl'P !J 
.. at!!ir during • f•eG.J.J• 
th .,. lo•· ot fflglr\ tn,a the bai'\. 
:e proo-e4ure WU &e t41llwe1 UNNS 0.5 p. ot lb• 
'-lt .... pleoed 1.n a ..U wat,c!! glan, quietly •eipe4 oa 
a llGlla'Lio 11&1-.. ud rwnd._t. a IIOl.t. ollaber. For 
Ilda ...,-po•• eri.a1 ouhr• 41*•• ~ uo -. •nu 
.u .. 
ar...-t.e ud Nd1t111 twoellicate. ltw.ben"J le&Tee "" 
epn.7.S vith acid lead raeat• aDd with sodiua nuoa1Ua"-U• 
\)Mb at I pomMla te 50 plloaa of'-~.-. A~t• th• 1-ft-e 
had clrl• • silnonu ~ the tour-th lnstar w.e allatred \o 
tNd freely th6e. Mulberry 1 .... w.-. alao duete4 
'heari.17 iirith the same oompcNJ¥1• and th• toarih inetar aill-
..,.. wen allowed to oat •• Ill.IA u they coul.4. The ettecta 
., ~ .,.., &al dun .... ...,.,.. la J)U"Ulel aDll the 
---~84m wu r.,..ted .... -n-. perlecl la lfld.o)l ,u,,_.. 
wu • SO . r eed aorkl.1\7 •~ _. er-, ot lanu -. 
I · tbd peried ol U. IOIII _,. \e 4le ft.• r•a• ... • 
C JMU &ho ftlld.1.a Qe .. 1attin etteot of Vl• -
IINlldV lanu, Cw.la Plpleu L., l,J U.. ae,c;-
fl lluNri.tu. Ta •tun 1.affae .r Caln. PS.pt ... L . . .... 
••- la 50 oo. of •lff ia .,,.. ot .s.g)lt 100 ••• '-ker .. 
_.. wen Nt !a ·a .. _,, Mila at ffO c. J'ovr 4uantl\lff 
• 1_. ........te .. ., NCIS• tl-1U..t• o.oi,, o.oso. 
,o,s, u4 0.100 graa ,,_.. welpe4 Mt'I • gla .. ali4e• Md 
pW7 t• the ...,. MIi stlned. lae of \he 
qua,d.J.UN of Ul• ft.\lOdl.iale 1lll8 •..,.i.t•J.y NhtW.e 
... or water. TM U.. waa r.....,, .. d wtdoh th• 5Ul 
la.r,a ill ee.u Naker tall.et te rupead 1-J wlggllag u 
palle pro4d1ag wltlt t.be nlrrlllc red. Th•.,.. perl.S ot 
SO pw •at IIOri&llt7 l• , ... ,.11o111 et tll• ...Ut1 et 
;scUTH DAKOTA STATE COLLEGE UBRJ 
anw.t• ...s bid 1• 4.,.,.aeat • iu quantity of nao.utoate. 
ftl1t w ........ Ming prutieaUJ iuolubl•• .-.ttl.t t.o the 
-*~• et tu beaten ._.. wen ~ l•n ot the toar 
~ t.h-e lllfftle eow.4 eon---. Since the &rMm.t• wa• equally 
--1~1• "-• 'th• lame la -.cb beaker, about the __. 
.... . ..t haT• Mn tun 1a each NG.ter, reaulting in the 
- .... per1e4., 50 ,- ..- ....-1a11i,,. n. nua1u..at•, 
..... ....,i...i, eolul•, atteft.ed \Jae la.nu la,.. •• u • 
.. "· ~lea .. .. all •llllal• poi- ct• ,._ ~ 
"-•...it '111,e ran111." 
u. .. t.a,; 
..... .... a 14111 (11) _.. a ...-lN et taldty 9'1dl .. 
• 01 "• 4111d eqlli..,_ wi'Ul a ff page !/4 1mr 
.......... u adallliner tu 1'1eot.loaa. A ll!lanatture 
- -,. la Ute 1 wall• al.lp-U.7 t.e 
illJ_.. the Man ~7• A atarp •taMG"tiJaC ...C.. 
. 
... .... tar Ude pvpeM _. tu ,,n111g -. .... J1Ur1 large 
..... ,_ • ...u ..., ot ltl.eed " .... ed. -n.. IILJ'pellenda 
• thee ·1uerted at th• pu.nct.un and 1.t• point a-
~aaa pctneriorly into the lana tor 1/1 hob. Juat Maee.U 
Ul• "47 wall. O.o5 o•• ._. the -rol-.e nleete4 f•r all 
s.-.,...u--. 
ladoo I Coot {1-,) elm.Ted a method t.o eeUmat.e the 
ttln1•• dosage of lead aranau required to till dl.tworme. 
BJ -.ina or a ...S.le-pohted plpett•• &ll ac14 1-4 artMm&te 
1 · J le ... dropped .,.. tNtlh aallMrry i....... Upllll enpor-
·• e, tJle watw fNla .,. ... 4Npa• U.. ,..Uoa or 1.eaT• 
wldt• .,.. ...... fed t• J.arse lluct> .u ..... 
1.--' tmrtar. OM 4rop wa ·i, ....t: I 11.J till a 
1111\ __. eflN tw trope tata1. Ill a1aod 
t.... ....,_,_,., .. fatal wittda K ...,._ ~ 
... 1aflae Ur• •op• -, 1Mt •••rhl ·• a 
.. .,_. fat.al cletllc• et acY led _.. t.. All --1,a a et 
..... (4 .na) fNla ~ pi,-1 • p.n OJOtl mllll• 
...ate aneale u •enc- per , JM.ttng 
· 3 all1lpa ot araedo ·• llllldaa fatal ... an tor tul.17 
IIIJ:llilltte I Coot (17) al• 
119'M4• Ia 
..... --~---· NIii ...... of ..... a1 ad~ 1-... 
"" >ieailJ .,,a,-1 nth uta 1w1 .......te. After h&nJlg 
.._ 41-:l• 1tJ u elAcrvl• fllnt the 1-Y• wve t .. \ SO 
1ars- ._DY dl.br--• -·Nil t al.UwlnaJ ... ••Nd. atS•• 
u.., __.. Nllffe4 to cleaa cag .. where th• tee .. , eont.udnatecl 
u 11tU• aa poeaibl•, w-..- colleeted Md wbe uentl7 
wlys . • Th• nut morning a --,1• ot 31 4-.d and dybtg 
tw_... wa• tboroughl.J wuhed tor tin minute• in l'Wlft1ng 
tap wa'ter, th • oae I'll at a Uae, in aix cl1ft9Na'lt llhu., 
t1rA tov o.onaietiag ot hydroohlorlc aoid (2 per cont) 
d1.8U.ll• waur &ad the la.st. 'two of clistill-4 - ~- alon._ 
al&tll ........ th• pre .... et .. anem.e. ,,.... expert.-
. .... NlpM.t.S ft" t!aea. .,. fft..-ld.ne hn IUlll ef , 
· an.se Md ,..... UN11tp u.. llltenhal n11a. u. 
IWIMllltll'Y ->• ot tJlNe NI• ._.. r IN I c .. ~ eeret.1 
file .,.111,. el th• ...i,- ~ U... --.i- ... u 
,.u... .. entire ,.S.lkwonl8 Jl-.U 2.M lllilllgrw ~ 
VIIIIISLO nl4» \flJlg M par eat wat_._..lableJ f2 dl.bona 
•list IAJ'J .-..~. r•••M :,ie14-I o.89 .uJJ.gnua ot 
.,..._._ ..s.. 1Md.ng , •• , , ,- •et wu .... -aeJLuM•• u. 
&JJa..-.qiy .......... ot ttlne ft GJl.hN'I• ,.S..14«1 l mllll• 
..-..do os:14, e1ng "·' per ter-eol 1., 
s.11 .,... ~ drl.t ~- frOII t1s ... ,a ~ 
"1a1•• o.41 alll.tgraa ot 8l"Nllic •d.4. ord.ing h ~ 
ftcm-ee obta1aed ~ these ff ~. n.a pw eeat td 
altz1 ....., 1 n le, 43.t per ..... et lt .... rm!Hd laaUe 
-11-
·tJMNMt cam.la• and 19 per oat ot lt wu Yol4ed 1th the 
, ..... :·i..eao4ticm (pit) of ntw ert.nln trem the lanae waa 
'*1'\rlll (T), rrm the aliaentar, oamJ.a, aligtrtlJ •JtaUN 
(T.J.)t h-em the lanae with Ui• aJfssmkr, oe•l• rtlldOl'ecl, 
tlllgt41.y acW (6.Z)a aad troa Ute t .... , ad.de 
The toreg•ing exp-arl.menta were repeated oa a larger 
• l>J t"41.ng l3 e.reMl.ioal• •prayed• lea.TM to n,t_.. 
Jlll1mra ol th.e eatelpe •'• ..U. (Cerai-Glda oaulpa• 
.... ,. ft• raalt• oMetaed 1M1MU th• fell.wlac• (a) 
apaeral nll•, thehighw U1e 
••~ anlld.o 1a the lana• u4 , ..... the ldper t 
tadoitJ •f thw an-.S.•l•t (It) U.. .......... 
. _,~ ... a...1• U'IIIIM 1a Ute VS t•l s.._.. ..... u., 
U. te '- w1Ua tu l'de et taiAdlJI (a) t.aie rr -' 
... Ide- toad per eaurpU1ar S.. lalrly ...._ fer all 
I (4) the ldg)aw ~ rat1• et tolal 
.. _.. (.., 100 .,_. -flt 1an&l llllderl&l or teou) ti 
la.nu te ' , .... ~ .. , ..... the ldp• 'the 
·elt71 (e) Ui• oU (pH) -' water ntrut• 
lart-a• fed YVieu• &Nmd•l• ... u to bMr 
the l'Cl• et ftodet.t,. 
a,., 1 e (14) la art • the appl• 1'Wll attapted 
RIGI• ~• witll app1u tnated w1'1Jl lead araenah. 
Aftw • Mlut1u of laa4 U'NDllte t• M «I wu theroagbl.y 
.....i, ....... 111 
-i,-
MDG ca ee t dropa ot the eoluUon were dropped in\-o a 
..u caTity cut la a bit or apple. Jlfter alightly drying 
the treated bit ~ apple wae Ulen turned upeUe down trrer 
the wonn in a 81Dfl.ll glau Jar. la th• lllljorlty ~ .._... the 
worma at once Mt to •OFk tlag out -the tree.-ted appu pal,p• 
- oft n letlTing only a thh surface lay that uuall.7 c!rled 
eo aa to be unpa.latable. 1n thia ,ay tho • ona oich r .. 
properly ow• .. th• bdt ot ~ tra'ted ;plll.p. By 1111'1-ehJ.ac 
w .... h...-... lt .... DO't .. thai .... et tit• 1argw .... , 
:t "" aot kept wttMlll foo4 fer a da7 • n jllft NhNt 
•kl,ag o. t-'•• •ftlt ed elf aa4 tiM&1'4 bit. of Ute 
-.na. treat .. palp tlla fall , ........ the t1a11 •oaase• 
...U.er "'ma,, ...... ll•war• •• n, r.t ,.... 17. 
1ld9 ..... ..., - .. ,-rt et .... --- to 4l llrl 1dt• 
tJMt treated pup 11114• lt atflMalt t• ~_.... ~ Gd 
part 1f aet all et 'Ul• 40lllt.n ... ·-·· 1a ..... 
UllamlNtll A 1-k•• (9) l,y APD8 of a ftMl1 t1Te la-
CMllnV ll8tu4 •n..-.daed tile ftte ol ... aua ol & Jeaelllflll 
ol uU lead &rNMU aad et a ·ble,-a dos o, 1111Uu.v 
lead .,....t .. 
.Uo ult wa• ld.x• ta a ..U cl•• Nll with a .. ..,n:_..• 
"1 ... t4 a ael.U ol 1-MI Mekte. al~ et Ute 
td.xhn wu w1'"14ran te • .,,. u the nudard am -.. 
planil la a -..Uh glaN. A .,..1eut1Y• uid 
... preeip1~.t in tff NIDl!dning aolutioa bJ the udltioa 
.r a eolut1• o1 pota-.1.UII d1hJ4ropn U"llemt•• BJ tirn 
aMl:ng an ueen ot annonS• t• th• sol.ut1oa ot potanJ.1111 
GJIJCrotta ars._t•, a ra41out1T• basic lead ., ... t,.e ooul.d 
._ pNOiplt.ated. la either c ee th• preoipltat• -.a ~pva 
...,_tedlJ by 4eoazrk~i• until th• pt; ~ the su~tant 
U.'1d4 neohN that of 41s\llle4 water. Tile preoipit,at• 
wStla a llt~le wat• wu th• MlftN 1nt-e a eap!Uary pipM\e 
wu 111DN1ate17 r.-... eut upea a lllll.Nff'J 1.t Ba 
tr/I 41tla.) ....,. it• pwlph8'17 ... 1a • ~- free 
• lupr ftlalnga. '!he rffllltillg dn.p • ttt. ~ 
... ....i.17 aNUt I -. Sa 41aalekr. flte ~ tiat 
...... ..., ... ,i... ...... .i~t.·et---
~,, .t Ule pneipltale. l'Nll 'Ud8 ••~--•••at 
.. t.am,....s., o. nalld•rd~ th• qwuau.~y ot 1-d 111 
alnlat.s.. DJ aulUplying t quantity 
ataetwtw•U 1-4 sr..,...•••m 1ead 
t4 d~ • a II"'"' • t.h• leaf ti.et ... 
-1.--
,. 
OB.Tr.CT 07 CllX 
In coaaidarhg oolloidal. arean.1.oua tJUlpbiu in it• 
awlicatioa u u luectiei.de aff<,r&l tbhga had to be 
oOJUddeNd. OM ot th• most 1mpen&rrt. ph&N• hl• to 4o rl t,h 
~ ~ chan.cterietlca ot colloidal arHRio. n.t 1.9 
lu atabil1ty• cw.mg• or epreding abilitJ• td.eciblli~J 
nth .... r1oua compouade np«d.a.~.11 •lkaU •tv. tuic ettec't 
• pia.•• 114hea1T•en. Ae any ot theee queflloea rill. N 
allalpt• te N 8Ulflll'N u posai'bl.e wt 1a • lbd:t.S U.. 
....uaJt1e 11A & 'Yfff Ooaprehfttd.Ye nudy ef theM prebl ... 
etteot.ed. lo att, -..a -4• 'le ..U..'I• ._ 
., ..t•!al. 
.., 
~ Mia ,-U• el thla wara ls ........ rltla ·~ 
an..u ..... ot .. 11eUe.1 .......u ... ta o&JNr _.. 
CJ -.alae. A• th• -Dmrl el .....SO .. 1aa -.t..a al 
UM 1• a thw 41-.ttioul quantity io ...,eure it. 
UN-rl a 110N eoap~e et 7 cou.14 IMt • by 
eetlWGIIIII& tile &UIOmti et araeale r lJdag ill th• tHd t 
tll 1"NQ.lt• obt.dnacl 1th oalJoidal 
an.-L.- ... I' ta btai act f fttmdAfll 11V.t.,~RIJ • alUllll.lftlrW 
et t • tede Y&lue til4 o iaect. Thia 
.. ._a.Jrll:. Ntpreaent 'Ul• adn1,.., lethal doN 4u• ,. allea p-
~ 1 t.inuea bu1. lt eoul.4 ._ a ft.gun l,y _...,..,. __ 
• .,... ot \oxlo aoUon aODld M 4crteirslned. ;;,lN Ute 
-1111111• 41ttwut pol--. t h the tooi u· rill 
...... _ .. & IIIG&8IIN of e .....t • DMll.-rJ te tlU aad t. 
~ a eomparisoe of their etlecrtl•enGtJ8• 
The l"ea.&OIS the tood ube 1M.9 ued and nM the eJrt1N 
puabopper ~-ae that the hopper might pick Q 8Glfte anenlo 
- the ou\aide of it.e bod7 in OftWl.ing ffW the pelsoaecl 
hod which would iJltroduce a great 4eal et error int.o \be 
reaw.ta. 
-.. attempt waa aleo mad• to 4.tend.118 the ettecti...,._ 
- ~ Mllolclal ..--1• .. a efllltan ialNIO'llcida. 
1 -
TDIE A PLACE OJ' ti"'CRIC 
AU~ ... _.. conduct.ed 111 t.h• re Nth laborat.ory 
~ tJle ~ • -~ o~ ::outh Dakota rtate College. 
Th• .....-.ner egp t:rera lrt!ich th• laboratory •poeimeDe 
• ra19M ..,.. -ug during the lut pa.rt of r ptatlftrjr:u- l.932 
1-7 a..u ,._ of th• encamology d~ The ea.• ..,._ 
,1.aNd 1a ••M nora.p \lllt.ll th• 28th ot Dec. 1932- . -ea they 
._.. I' w, ... t,e M .-rt ec1• Jara. Th• aajorlt7 ~ the 
....... • ... 14th of .lea. 193S. ThtN -.. u .......... 
..... ,.. Sa a Ju or w.,. 500 ~. ~ 114ul..'I 
.... *". '-7 the aei..-~ 1lllt11 abou.t tti. 1d 
A t• heppwa 8'lll rwJae4 111 
......... tile -1Dl.t, - tile .. ., .,. 
ATERIALS 
The &fuaboppen 1IUd 1a the•• experl!NIR• "" &11 
1a1_,.~0//l'J l'llleecl. TM J'OUftK•r hepper• uMd ill aperbMnd• 
..-. 1a aNUt tile Sri iu'ta and weighed f1"'0a .1 to .15 P'• 
.. _... ••lgltt d .125 P• ffie older hoppers ueed 
...... .tna .rr P• 'lo .77 gm. with an average velght of 
.ut. TM_,,..._.. raieed trom egg• tundabed Irr the 
---111r ...... ,...MIit et Ma\• Cellep. • • an t:d"'al u 
• aa~LB• hN p Oilhneoat and Gerald SpllWll ~ the 
--.a,-, 4-,.r1111at tw aid aad &dTlee 1n raid \be 
All MID11"9 ._.. ke,t la .-rt •eoa Jars ritll a layar 
M\'ha1 the top "11111 elHN wi-tla a pt•• of 
• r,at,kr lau4. nut ,_. ... i.n 
INe 14'1'\11lN. The aoia\v,e la th• J wu 
'w,iiii~i-liiii bJ tM eppeu,moe ot the aand. 
Sa tties. uper1Jaents wre oo11e14al 
3) oedailliag O C06 aneai• 
<~>,• C.(CaHJOa>a, ArHn1o 
10 per n8' aot. ,. 36-
le V'Nlll• aad Ntim anflit• 
'Die poia021ed 19al\ aontdatecl ot wh-.t bran• mola.••"• a pd-- eoamo,:ma, ... •ier. 
Tile ftUI -.. a eearN, flatJ )INCl\Mft ..ia U WU NM 
GINIII_._.. huUt Dakota ter poiaon bre.n me.h. The mole.•ee• 
- a o ••.ta.1 grade ~ QP in tin oan• roT table ue. 
llaUll.a w.t.er was••• in all the baii prepal"tltiona. 
a. tlipsllon tlaaka ue4 1n the Out.Hit test tor 
anead,e __.. l-50 oo. E..rlenmoyer naaka.. All nan•, before 
• ...,.. heated rlth a coaoentrated 8olut1on or 
_.lull ~•, Ulen wallhed three timn with 41nilled 
_,IAIPt ........ eit)s & 5 per Nd HC1 aolldl• fell .... 
ft wt . - Ml• "'Mr noppen 1-riJlg a tshort glaN 
NI ...... tlltl...._,. '\he nopper, the rod ~ allgtrUy 
....._ t1M \ep of the nopper i prw..t Ute 
-alt~• .__. ha .UJ>Pl• tm-ougll. a.tore 1Mdnc --' 
•t--- _. nh wn bed.led tor JO IWlll'tff 111 a RNIIII 
MU..• ldoarboeate and tha giYa tH -
.,.. ... tor Ute llaata. 
1111114- by'· outt· 8taadard 
• IIJ ll ·t r tulll1eN tilter per 
Ila a I per ~ lllttNuric br u paper. 
an,ta of eula 11,aN rod ing a NUiti ~ 
u.•1.7 -.,,.r .. with a p1Ne ~ oot-1• llbic:h ha4 
• ta i... -~• T. s. aad •UaaN le dr,. 
!he lsoppen ._.. 41geat.ecl with fella'• digeetiea aixt.ure 
.... ..u.c ,. tile tellori.ag ~ Pkeaphorle .. 1.. 
( . ~) .. r.... eoo .... v-..,paN.-i. Arid (M%) Aa tree IOO •• 
~ - NlapM q111J.ity M h-N 80 pa. To h111J.lJ;ta'te 
..... 
a1-u•• • l• 4rope of lsydrogn p&r0%148 .-.re added te the 
naw. ...,. ... natbsg. IA n ca.eea the hoppers ere cll.ge-st.ed 
-..'I!.,... tile ..i.u- __... cl•r and ab "ed no hr n coi.r. 
fte peleou4_ lettuce t.1aed wa.a pr9J>&l"ed by d~pping 1a 
l~• ot oollo14al a.nenio, and la th• aee ot pari• 
11•• "7 d1pplag h a Nluti• prepared aecordiag to the 
_,..,IUI aed b the tield or a'\ -t.he ra't• of a lb. 
e ..... ,. 50 p11 ... ot __ ,_ or 4.8 ga. 1a 1.000 ... 
.... 11a \be Gvtani ten .... Aa rr ... 
••lr6• UN tei- oaapari.Hll 1a 'Ul• Gut.nit iMI 
_, __ ..... ,.. fftlll • Nlutioa ot arMldo t.r1od4• ..td.ek was 
All .....,_.. . eo.t .. '-7 
..... .,. t• pNJlllrllU• et~...._ la 
AllltlN~LD A .UT'elll D1 ... ln 1 pu ot ~Used. 
aaiL•lll1"9 uU, and llllk• up t.o a llwr wi\h 
~ thle • l.ut.1 (I) 
ioh giYH Nlm1• 
--~Lu 0.01 IIC• of ar•-.dou 4a%1cle par "• Uaing 
ftlt.a.ta .r M1.11H.• n, .. L.8WMIG 1'POII a buret.t•• 
... INI,_ • Nrl" .r ~ •• \atiag a . trNll c)Ju,p ~ 
.-.& MW fer -. plr\1•• Th• col.er ~· t,,... 1 ..... 
,-ii. ttu ... ,. ....,.. yell.elf to NN&dlsh bron. 
!IE'1'HODS 
As the obJect ot the experiment ..... to detvrdtl• th• 
_ _. o£ a.raen1c in the food tube ao at t4mpt wae made te 
_, ... the gra_ashoppere UJ specirie or knewa aaount o~ pcd.eoa. 
The pois oa b!"Wl mixture uaed ,_. ma.cl• up aocontin t• 
following ronmu.a, Bran 25 grams., poieonou ingNdied 
.,.., IIOluaea 6 sr-, and watw 35 oo. In the case o~ 
.-~~ ..... anffl• a1noe Ute po1.aoe ..,. 1a a liquid tona -U.. 
1~ 
1'11-11.a ...a • oelloidal. aneal• aoluU.oa 35 ••• BN.ll ZS 
..... •l•• .. , .,....,. Th• lait• wwe _.. up tr-nil ror 
trial•· 
• _._.. ..... toll-• a ~ waa •elpel 
,i...a b a Nplftle .-rt ••• Jar. n 11111• ~ nUM-
ll th• t•11errlac tq. Tb pld.NMd toed .... thlll 
e41.-thMU. 
thq dU 
- lnelJaf.lOII -te tNCI. !be pole ed toed. 
Jv Of'endgh\ the next J was rep]N .. 
• Ill ...... .r ,.._ bra.a th• h~ 
........ ~ 1Pia11•ecl t• a 14N cle&a Jar• fll• orluri 
SaNUt7 .r ~• 11INcr\ t. ..,... 1fhen Ut• hind ta1!"allla 
a pper wu fouad to lM 4-.d it aa raDOYed hwa 
Jar ... tile t... .... earehl.17 cliaeecned aat tad 
.. lit ryw naa. Ia .... •- Oe tN4 ~ 
-. U.U. lat• be pane wtiac a nt Jut De11.11M1 the 
aa8'rle •11•• 1JI nearl7 wory oe.s• th• crop and ... ophogwa 
,._. io o..aala ..,.. pcdaon than the remainder of Oe 
..... 
h pper wu th• di eeted with Tolin'• dlgest~on 
-..~-., 41gut1en N1ag oontinu.t until the itolution W&II 
91..., ud eolerl a. Sec. or Folln'• mixture ueed tor 
111n~a11a ita w•r, case. 20 ••• ot w.ter were added to 
.....,.~ 5 •n 11 aino abot •• a44ecl &Dd t.he tlattk 
tit th• r,abbm- at~ o~ a 
art, ot ....Stl•• pa,-r. !be «tp ot 'the 
••• u u the pertl• a""8l4 Ul• glue r .. w.e 
......... totaoa ........ adlh•-•811 
• •ally oal.hl.a\ed 
ab'Mt. ...... na-. 
-~111111--~  .......... , .. ,tt od bJ --~1.e 
lalt 1fl~hfMd po-1NII duriag the ... perl.od &a 
• • pol ..... and then Jlaffd n fff • 
U'la111llllll- ... Tl.at:W.• etferi 
,_. eNI et Ute eoatnl hsene ..,.,... re 
A -•e~ et inaeeta ·41ed a tu Jare 
, pre-.i.17 tNa haps 41hll••• latlTid-ual.a 
pa...,.. cllNarcled al .... Utef tNniftd WW 
W&l Neta U.. ,._ plaoN la ..., Jan 1flt hah let~ ._ 
-
As the IIUmber ot 1.ndlri.4-1• dying Sa each BU1Tt 1 period 
tram oausea othw than poisoning was a.p-prorlc-;ntely equal 
and aot exceai••lJ large, the monalltJ in th• ooatrole hae 
been di.regarded. h cm1culatlng the doaagea tor th• enenl. 
tazic cornpowds. 
EXPiADiUffS I RESUJ ... TS 
Ille realta ot experilaeat• with colloidal areenlo, pa.ri_a 
_.. ... all eecliUIII ar-1t• uiag two k1ah of teod, poi.eon 
,o1-ec1 lethn are gi•en ua t,al\l ... 
lJ experSaeat.a rit.h young hoppen la the 2nd and 3rd. 
Ja91tlr..,.. eonduoted entirely with c.olloldal arffnio. The 
au ... we ,--• part• graea and eodha u-Mllit.e ...-. not 
lleffll'• wen adult or a-.rl7 a4ul'l. ETery 
----~ luted 1'J the Oatad\ ...thN waa 
----· "' 
Nlllnl ta.ppwa wldall _. _. '9ea f'ell 
111111 ........ • u .. ~ we •ball a di~ 
,-11• ..... .,_ Ua• eoatre1 flub. !Id.a .. 1.er 
._ 9'rt,wwl/a etaa laee Ia .... 
-..,. U.. -· 1Nlsted la the .... 11 ... 
ha tot propw prooedure 1a ~ 
tla*9. !he real-ta troll 
... .,.. ..... 
Alt . _dl U 
e...W la Mtlng up Ule 
DJl!llftMI -~ U'9 tra0N d.pd..n.ea1d '\ 
... , ••• allelNII JI···-· ot ......... la 
, ... ta ... aeriea ...... t, t tlley ·-· 
-----hl'T -Ule ps I 1eMe ef ~- ... Mlll&e el 
.. 
... ...:i1a altaer.lalt -, • U. Blrips. In aa unsau..h.of.017 
J.aat tw• • aare ot the st.ripe would be COTentd 
a ..., -- ..iw. In a •t1et'aotorJ aerlee all strlpa 
a · ther ~ eoar ot TD.rying height• bot 
~ ow~ •• at.rip.. Th• higher Ul• col.ei- e111 
• ..,.. the •el.or w.ould be. 
b1Mllr.lLlll1M dill ,-mg bopper-a indieated t.h&t death 
11111&1~ te tile greateat aumber when etoll.oi.dal. 
- ,.s, ... l.etwoe u.a .... tee! 1a pcd-
,.s.- bran alxtt&N d14 - " 
••1111Jut• •nt•~-n u the ..-... flOln)Glft.. Tbe Sad.1n,..1e 
tat.-..1.e. 'l) 
. I• polecnll llNn ._.. ~-- to Mlllda 
.-.ea1tt.-.-..r11io47 ...... i&U'11 ... 
7 
.,..._ Utoee •nae .. whl~ uir«1 t.b• .... ,..et, 
.... Sft tour be plaoff Ut.eee 4"apa 
• th eet .. t t th ,.. abouli 
t Olll4 reJ.-.aaem. 
_,_ l.u.i .... ( • L. D >, 1 ... t • • td 
P911'-MIIi• i• k1J.l.ed and lralf ..-dye 8 
--- et Vaaio 1n indiYlduala . ell .-eooY...i wae 8°' 
... _...IIINd ta Ulla •..tt Ule f'S.aqrea w °"'8.ia 11 M 
L. D.) •• 
---
la - litsU'fltUN ctr in otb word• 
..... to w.i. AlihougJi the tigw- • glYen 1n 
...- .,.. Ml ua mot -au-• et tile least IIIJ1tUUt to 
te ~loa ·tit anJeJl1c talo the bod7 ti.nu•• U., 
.. taJ-. to npreNDt tu l.eaet UIOUIR found 1a the too4 
Wa1Faft dl1 _.. da'Ui. la O'Ulff' worda tha figure9 
~ thie paper n,pro&ent the m1n1 • 
~IHI aft M hund 1n the toed tube tit oaue 
., Ute ,... h•pPff• then 1a wbloh .. tOUll4 
toad " wlll . aleo eou!Jler 
~ .OU ..-.Ii flle ,,_. hopper• whlola ..... 
· ·;; ................ , 
,. 
WIWIJl._.. la Iha ftlt lMlar ... 
-- -- 1. .. hlellMd to ad 
Uv.1......ua.~ L..1.anenlatbaa 
thla -teod had 
U.Nte~lCdl .... ,.. pole• 
ol par.le ....... 
t 
..... .,,..., .. t.i, ~ (Or&pll 
•111:1,m11 -6 pelNDlftl • lettUN Wblob bad been treated 
.-._.aa1. .-..n1o. ·A aaJori'ty ot the deatlle ooeurecl 
dllla J •• •• and a ftr'7 f • llYGd ~ 24 bOUJ"h The 
1111 .. 11· •• r lJllt or areen1o wae found 1n thle tVOllf u m1ght 
_ _._. or 811 &nl1lp ot .151 /i t owner t-eting 
• .,... rit.11 tho• hie died 1a 24 hours the • L. a. 
1~ • ttgw-• wtdch acN" •err 
'91NMI tam,d tor ..U.1a1 ..-..dte ... perie gr._ • 
....... -~ - ,..s. _ .... laUo&t• that lt 
... etteniw ta po1aoe la.lt wtal lid .,._,,, inet• 
app\teill t• i.tt••• TJts. ..,.. ... n, 1• t• 
........ ,~ TIie ........ , ... -.:M...a 
la tW..a -• W TWJ 1 Nn.lftl part.I .. 
4ouMtal. U • parie IP'r'all'ID be4 to 
~ --- ot ........ t ln Ul•• 
e.....iu ..... ~ •• 
8 epl ol t e 91.d''TS.1NU 
... Sa ~lu. 
Jlllft• ........ alnure 
fw•1S.11am,....11.. 
llftla&1WI WISO _.,Ill M ........ tdasN l't 
..... 
ooUoida1 
• qui•~ h 
'-"• __.. ....... ,t... 11.11 Ndlwl ar1MldM ulna eel~ 
aa a oa.rrier ainoe U.re wan. Ml l!Uffici m 
[a•-- ••• Jning al.IN a~ thJ.e period to con4uot uperlment• 
polNaed lettuoe. The ••,age u. L. n. •• found to M 
-../P. 11110 tigure lying between 1.h• NBW.te round 
Nl1otdal a.re3nio and tor po.rie green. 
S- experklente WN conduoted to 4-etomill it ~ 
':aNft a oollo.ldal. arMftio had any etteot a con1act poiecme-. 
tint ffl ot ~rlant• th• aatermae ot 4 g:ra-
_ _.. ... palrrt.• with eolloUal UNn1o and the ...,... 
with perl.a --- .,., .. _ 111xecl Sa 
h oaae tn on of t.h• f'our boppen di .. 11'1 
?-pOII mrdutlen tor anen(c the heppen 
t ......,. and 'lhette treated wlU! eollo14a1 
•Nldlllpw~ .,_. a NO I'd -.. ao& 
td.p't of th_ ... hoppers t.h ... fl.gun• re not 
• 8Qfttl1llMJIIIS vere ..-.~an:\ecl wabs a hopp•• tor 
hOI,._~ tor• ll,oUal ~~-. In 
.. 
an., 
r _..aa - uecl t U.. p&J.lain& in all. tlNh 
nm ••ca., ... --1-e4 br \)le boppen 1a boUl ••• 
..,. • ,..,._. lrritaUaa Mid a Y1ol.eat nrttching et 1-h• 
~ 4S.arrb Thie oonilmle4 
hlNra but at th• end ot M houra the b41rl4ua19 
l'ftUl"M4 to normal •• thotap the parla green enl.4 be 
te be dried on the bBcll ot th• gftaahoppff • At the 
., • heun th• - hoppen "" a.gain painted and -~ 
._._. ~• -.me prooedure a, b:efOl'e. At the end o~ "8 
..... w a wtnl of N boun all lndlvid.ual.1 ffi9N l1Y1ng 
were oonaldwed. u NOOYered• 1be oonclualan deriYed ~ 
· ....,-laenl ,.. '-' .. uoUal arHld.e u4 p&rl.• ,,,. •• 
.,,_t, u a •~ laaMUolde anti thee• ln4iYt..4lala 
a.. 1'lln \heir ant__. waa paln\ecl mfl ll&n eMaSr1NI 
--- 4"• bf UIIWbg their ad.,..~ Uadr 
~~ a IIOlutlon ot eolloldal. ferrie lrpNd4• 
of e.u.u.>. U'Nlliau -.lpbid•• A1 oollo14al l 
·~---!rd o 11olclal aDd veenieue 
a&Oleff and at ta.. , ..... 1.nl'io pot.at 
••r1 .. ..i ......... ,. 1a • . 1.u ,reolpt tlon. ft.l9 on1, 
at ., a Nrl•-. •it.Iler a ...-i -.o•n or I.nil 
~ w a t -•• d U'Nld.eu8 -1.plwl• do ... ~ 
.., ....... ... ...... ~,,. la the .... ol the -- .~ iron 
...... u. It penl'1• to a&td. eaJ.y tNOh a 11111111 aaolllll d 
_.. ... .,..~ n1phl4e u to mat• 1t impraetlaable to ue,e. ln 
- et • large exo••• of araenloua eulphitle eolut1on t!Mt 
terl.allJ ad4 to t.ha 
•KJLltJ• Tb1a method • thea abandanc. 
lelut10ft9 or oolloi al e.reel11oue eulpbid• were prepared 
tM f.i.loriag -.naar • ars-enio trioxide I strongly 
-·-- wltb wat•r (1 P• per 100 oe. er-e used). Thia 
.,.. ffOled u4 then tUtff'M. ¥ · •• t.tt.n pa8NII 
•~nl-, t'lrn panlaa the ¥ thr~ water an& 
u.-.dl ....... geaerat«t wltll .dno and lllle 
-nPillllatPM &N 11ft Nrf atal,l .. 
tlllll&~WII ef & ...U -11111 ef p1atia ( 80 N• of 
••• et Nllftlea) predUNd a -..i. 
an N\U• CN& la 2 aolltba period eat 
ipt-1.e at "b• and ot 3 month• t ·•• 
L•IMI*-•~~• ~Lffl..at, •• ~ at tUM 19 th• 
---~--1 .. Tit• eddiU-o of 
1000 .) 
NI••- fl eo11oidal anenla.le aulphJ.de oontaifting 
fll •Nida ,.. "• u4 aa4e etable with gelatla 
·-- U ftU4 up ••r, •11 wt..11 abed w~th hard 
WNMIIIIM an..S.O ·- 4Uute4 1-B with dl8Ulled wat.er 
-._. IIS-e SO• .-. ne ,,_1p1tate at Us• 
IMIN •NI• ud -11 a •lllkt prNlpl t• at th• -, 
..• ,. ,. .. ( ....... ,.. 
11U1i•) 
11.1 P• P• m.. 
13.0 P• P• • 
150., P• P• •· 
49., .,. , ••• 
30 .o ,. , ••• 
14.tl P• P• •• 
• .... u ~ a • a.ad p.•• H preolpltate 
fll I week• Md 1111J a ell t preoiplta\• al Ula 
,..._Maia4 ~ waa 411.-led 50-IO wl'lll..., hard 
.. ~ fNII 11M g_,..~ Due el ....,_,_._ 
Cl ao P• P• • 
,, (Al0&003) StS.-0 P• P• •• 
10. 20.5 p. P• m. 
,. Al (¥1> ~.5 P• P• m. 
ca 348.5 P• P• r~ 
4&9.fJ P• P• m. 
s,oss.5 P• P• 
1,ltt.5 P• P• me 
NlU. ft189.3 P• P• •• 
• , ...... fNII thla 1• U..t U lt ,. ,. 
~ ·•- lallllllllelf Hll.Sdal anaM tllla M ldJald wlUl 
wnw. i. all ,roMld.Ut1 8IIU •lutloae 
·:-- -•-~ M ntdd.• uou\ a ...t.b. 
_.,_ 
... lal.e1Ke4 u ri.a Mmda et Ule Stau Cell ... 
... _.. .... ltaUa f• the UON aal,-U. 
..... L.I~ !Is• t blee are grwped ucording t.o the time ol 
..a the kind ot carrier Wied tor poiecn. 'n}e let\•r• 
i.. D. ued throughout then tablse signUy !!d.n1mum lethal 
x o Ith o I R 6 Ir 6.R & K ! IQ 
--~ HOP~S (b4-3nl. Inetar) .ywage Weigh\ •111 0.. 
1 
I 
P-ohota Braa dll-4 ta 14 bfmn. 
u.. la Dff• ln rod.l,.,..._ p r aa. ot Bocty w el 
• .ot 
I .OM 















Dose h up. 
pa am. of Bod1 Weight 
.oeo 
Poiacmod Lettucse Killed in 72 boura. 
5 
....... L• 1>e For GrcNp a •°' 
••-el Dfte la Do•• 1a Mp., .. a.. 
ot BodJ "'' dght 
·-













. Xlll-4 la M beara. 
.ou 





Poleon Brea Killed 1n &o heu,a. 
Doe• 1A Doe• in iJgm. Por 
Mieromilllpe.u Om of Bod7 ,\ etgbt 
9 


















# fld.9 11.pn Dot .... la .. .,, ta.i ... 
••lht .~ r.uniftl TlM 
Hop .. ln t.ioun. 
• 4496 120 
.5411 180 
.,,o 144 







Ii. t.. De a .021 
Poi Bra Killed 1n to lloun. • 
• aua 9 
• 1.. D. S .OU 
COUPARLCiON OF. DECREASJ-~ DJ DO~E or ARS~;.NIC OV}.;R YORE 
ffl t-.N 24 HOURS• 
lat ot Poison Average ~. L. o. 11. L. D. f. Deer••• 
~ 24 hre. or leee 
Young 
i.ettuoe Colloidal• Old 
Both 
Young 



















.028 ,,., .2% 
as.9% 
COMP AS.ISOM or TilUi FOfit 3rd HOPP~"R OUT or 5 TO DIE 
(Graph Ho. III) 
Ira.a• Sodiwa Arfffli te • 60 beura. 
Bran• Parle ·Gnea • 48 hour•• 
11'8.Jl - Colloiclal Araenio • 94 hour•• 
Lettw,e • CoUeidal Araeaio • I hcnara. 
Lrit'61e • Paril GI-NII• 144 hova. 
AAI!CN or DECREA -~ Di DOF.i or ARS 1•,NI O G 
fll foiaoa Averag• t: . 1. . lJ . • L. D. 1- Deorea .. 
24 hra. or 1... t.Ter 24 bra. 
YCNng 
CoUo14al • Old 
Both 
T0\1118 
CelloMal • OM 
Bftll 
PaPie OrNa 





.131 . 039 







3rd !{OPP-tr -OUT OF 5 TO »m 









VT 01' aJ.J. TO l>O!: E (OR.Ai11 ~o. I) 
el Ace ., t)o .. TitN 
.,,.... 
1-3 1-tar .012 14 hOUFSe 
.032 
1-3 ina\Ar .OM 24 houra. 
•°' 
fth inn&P • o,s 24 houre • 
.. aclult • 014,a 60 houre • 
• • l.51 3 ho.-e • 
.084 Nboure • 
• • 112 M houra • 
.osg 48 houn 
• .u, 24 haura • 
• OIi .. h .... 
.. o a dO h-.... 4 
~K\'i AT END 01 II 
(aaAffl NC• ll) 





... -COltPALWON or f.P.:::''..J O.f TCXIC AC~rIOM ( 1000 _) 
(~ in Hour•) 
t ind ct t, • ol uffe f peod td 
J~ood Hepper& Tnio otien 
Bran 2•3 1netar .052 ,.2 
.0,2 2.1 
Lettuoe 2- 3 inst ·r . 0&1 4.2 
.04 1.4 
Bna 4th ilurt&r .063 4.2 
,. e4ult. .0141 1., 
Lettuo• • .151 n.a 
.ON 4.1 
Bfll.D • • 111 ••• 
.os, 1.1 




"'• - ... ! - - D - -..-. J . : _..._.. 










l.;pper or right-ha n d edge 
- -.---- ... Ar 10N or c-A .. .... 
l in 'lldoh the tim• ln how-a 1• plott, 
•/ 1n4lo tee the.t the ahorter 
• he clo • Ul b up to a certain 
all polaoa1 t.ead to be present in the StUM 
•orde alter a o rttun tima the amount ot 
tu ie ta.irly conotant nff&Nll 
t ,a houn tlYe of th• au lin•• ue 
/ • and U1• fJ1nh line 
•a.ai-- tlpna an prebabl1 rat»t• 1.., 
milS11UI let.hal do • te 
ound '18 . • C-n 
_, • ..,..Off ot t tor th• 3rd hop 
N t ~teot1v~•• ~ 
ff whiots th• eJeed ol tmd.o arii• 
...... '1:.;;
1
~ le pl.Mted aft ib• dH• in !IIPIVP. ••S• 
••lleldal and• oa 1.ttue• 1• th• •• 
on t he be.sis of speed or toxi-c action • 
.,. • .- eodiurn areenite ere about the aame and t h&t the 
·=-~~ ., toxic action ot colloid l. areenic ia greater than 
GS-Mr of th H t o eorepounda. 
Jina eq,e.. eat• a conoentn.tod collotul 
ft8 e up a tollowaa 25 CJTl• ot A•a0a 
800 "• .t dletllled wntor for 3 hour•• 
• .olu1.ion sured nd toWld 
Hidu remaining e tilt er pa.per w • Nighed 
Thia would g1.,. an equivalent of 
... ..,. per •• et ..i.tien. H1t •• s,m int• Use 
a ounem ot hJclro&• • 
........ 1 tor ti•• mrt • Tllla .. iutl• 
• ot 8 per oeal ., ga. 
• 
"• of lJt were 4Uvte4 'h 800 
••• .treng\h ...,, equiftlelft to 
so p1l • ot ter. nde u pplild 
a 2100 Pe • a 
,. • 1ottt.l e ~tl\era .. 
1n houra. No •ff t ahowed 11P 
at the of tlx d r•• I t hCMIIDt 
tne W not bunwtg 11&1 IMt 
•• had aver, fflHIJ eurtaoe and the solution 414 HI 
.1 ..... 
a ... _ N1i loa • •4• ,p ocmtahu.ng equlftl 
1/1 et A-.o, te !JO pl).•• ot •tv. as ... t iw 
.. ,. 
au• wn add '-' to 4'15 oo. ot th.ie aelution. The add.1t1on 
~ ..... g1aN ,,._,11 tn.r•aed Ute adheaiTenffe of' th• 
·hell applied to ruberr, buahtle and plum tr •• 
.. aff9N •ming 1n 24 houra. 
A •1'11 eonkJ.ning th• equiyalent o~ l ouno• ol 
--.. ...... M IO pllw ot water • applied t• box e14ff• 
..... •NJMla _. ~ snere 'bld'ning wu pruem on 
., tu -- .Uer ... , th• eat ., ... ,.. Th• ftll .. 
s..,-,. 
••1.1 le .... ta &11 ef't~l•• eOIIHlrtration 
k..._'lepNWeal~• A8Jtrl• 
, .... llhloh will ,. .... ltunlbg and ... 
.. e.ia.oua1......s... 
1111~-4- A nat• tbtt aa a g nen.l rw. th• l-c.rg 
... --..ira 9118111d of an,enie found la tM inNOte analyaede 
........ Sa • "'" ot t•Jd.c1ty oE that ar enical. Xa 
t1Md.1' --~••111111 tb• entiN lneeot waa analysed. 'Ode 
t • 1a thta wort, the quicker an araenieal 
toum in th• food tube. }-: ftllilN ... ndfll 
ld.111"1 ,.._ ot u anenioalt the --.1 
AftielllLa ttund !JI ti. t-4 t•• the t 'the 
~ •eu1d N tru• beoauM ii M &NII~~~ 
, ... ~QM iii ~ler aoum • ol ~ 
.aaur11. the ...U. .r the a.L.Jaea.-rw 
-.., tleal•• Ia ....,. ie au• -tld.• ... .-n.i .. 11 
t!JN llada ot ldJle 
, au ,elNa ,. • " approaeb a • ~ etant 
,.,,.,, .. ~, .. ,, . .1:i•-~••,a, -•niun uaoum fd arMfd.• ia n.x.t tn U. 
.,.MIIMlDIM_.. aft a ••nun J.etMrlll of ~ 
• irrto he 
r ..... 
-~--- wi"tll eoll.ei4al anenle 1leed apen 
..... _._._ .., ~ a ctl-1 ftl • la eot'JUIOl. or 
tbeJ .., ~ t w.- tedai 1. " 
P91.e0JNCI llal._ and alN OOllld48ftlale 
..,....,.1111 ,-.r• In actual a.ppl1cnt1on the 
•m-1& ,·11~1111!~ •l.nt'S l>e sprayed upon aome natu l food 
.... MtDIHltr *lo •a• not 4Nmed nort.hy ot ow.ti ts.on. 
'be .1!84• '1"1th any othe r reeu..1-ta 
--· ot po1aon. 
1111 .. ~lag Nl.atinah1p oan M -11 
---u flt ntler authON 1n order d Ute 
lMbf!,ag llllf rNlllt• '11th th ... 
, ... Deeeta 
~ • 
...... ledl. 1AM Areeaate 0.1 
4'!1pu1N a..tle • • .oa 
4th lu\ar • ti .09 
an1 Oxl4e .u 
• Col loidal Ai-Nido .l.U 
• od1 Anenit-• • 
• Paril .131 
• • .. .1 
• • Hnlt• .1. 
SUMMARY or T,£5ULTS 
_,._...tia •-• of antmio found in the ~ood t\lbe f4 
--•• (Me.lanop1&a ditferontl&lla) at th• 
a .... UiBI •• Jd.nd• of tood wae tound to '-• 
.,...;,,.. el 1*11 weipt tor collo.1.d.al areenloe 
tOP put.a #tHJn, and .123 mso•/cm• tor 
1N1111 ... ans.·t•• 
---· ·-· fll ..-.1111. found ln the toed '"" 
.. ,.,. ... wd.Dg bran a• • Rm-er waa rou:na 
ot oolloldal areenio, .ost 
lf<tN ... --- 11:·1,. ud .08& _ /P• of ,...S,. ..-
ln ~ tood tvlte t 1 
'11111• el ,._. 11• .. u a oarrier w.e 
Mllalilal ftl .. " th• ... , .. 
/ . to •°' ./ • 
t'JIULll&I -. tound 'lo be 
.,. .... lllllMJa 1ft •• u a oarrl.•, d t.h• 
ri• grNn found" 
ab t~ .... • 
• Col14d.da1 
• 1 •• .rteeti•• t.hu th ... 
,..S.a IPffll "" tou4 to • 
-
llllil.Ml18111- ......_. ueod st a cone ntrntion equiT&l nt 
1/1 1 ot AY3 to 50 pl.lone ot vator cau•ed NYere 
11111-..• t• pl tree• and raeberry bush&•• 
aa'ILaJPl.lLAJ.. bu 'been found ~ob r> 1 be added to collo1cl 
-•11111ia -~uu oieh vU1 prennt \Jumlng and not 
b a partial lin ol the wsaolwd prebl. 
tld.9 won a 
.l>e ua in the 11.U 
en_.., .. • dUferent ,,...- ot plasrl• 
n,ea of in1e1, .. 
wmum eol\lUoa ill IMt ett..U 
a.44 to coll icl&l 
min. 
~ •olloi uflAlo • . 
w.,.,,... ., ft.JLW~ iron ud ot r t,__..,...._ ... 
pl ......_..,. an oollold anHmllO• 
raJ~tu••~ dt ot · oollol4al an o 
Wee.ther conditions which are best for 
application ot colloidal arsenic . 
-54-
F: ~· . 
·:~:/ ~· ... ,, 
~ t· _ ... :,<,: 
.r~.::·:': S. .a. ...... .t UHi Diftain., ,...._.,, 
w apA1a1 tile .a ..... IMdra ,_. 
...... ,.,hb 11 ... lat .... in._ 
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